NPS Newsletter / Volume 1, Issue 4, February 2004 by Naval Postgraduate School (U.S.) & NPS
Calhoun: The NPS Institutional Archive
Institutional Publications NPS Newsletter
2004-02
NPS Newsletter / Volume 1, Issue 4,
February 2004
Monterey, California ; Naval Postgraduate School (U.S.)
http://hdl.handle.net/10945/40907
4/16/14 4:58 PMUntitled Document
Page 1 of 2http://web.archive.org/web/20041214042949/http://www.nps.edu/PAO/Newsletters/janIssue4.htm
 
Free Electron Laser and Rail Gun
Technology for Incoming Missile Defense
NPS Staff Report 
The mix of expertise in electric weapons applied to the
perceived need of the Navy's mission today is the
prevailing focus of the Naval Postgraduate School
Electric Weapons Center. As the technology in the study
of electromagnetic rail guns and free electron lasers has
evolved, the department has adapted vigorously to stay
abreast of these developments in order to incorporate
new technologies with potential weapon system
applications into research benefiting the Navy and the
Department of Defense.
“At a graduate level, research must be a key part of the educational process,” said the Director
of the NPS Electric Weapons Center, Distinguished Professor William B. Colson in a
presentation to the Deputy Chief of Naval Operations, Warfare Requirements and Programs,
Vice Adm. John B. Nathman . “It is my hope that we can move quickly toward developing,
demonstrating, and acquiring an effective electric weapon system for our forces.”
Colson and his students are doing just that as they emphasize the changing Navy mission. With
classroom teaching that involves basic research and threat scenarios. In the past 14 years, 50
master's degree students, and four PhD students have completed the Free Electron Laser
Weapons Analysis, Modeling and Simulation course.
“Students must be actively involved in all levels of data collection and analysis, problem
definition and research, and experiment and design,” Colson. “Since the development of free
electron laser and rail gun, it has been accepted for some time now that electric weapons would
be the next deployment of missile defense.”
Colson and NPS Department of Physics Chair Senior Lecturer William Maier emphasized to
Nathman the ability of electric weapons to fit the Navy's perceived need to be able to identify,
pinpoint, and take out targets far enough away from the ship to prevent damage to the ship's
assets.
Our aim should be to be a recognized center for modern combat system related areas of applied
physics so that the department's expertise in selected areas of applied physics is actively sought
by both the Navy and DoD community,” said Colson and Maier. “Our graduates must be able to
effectively fill a broad spectrum of assignments in the development of future combat systems.”
An efficient megawatt class free electron laser directed
energy weapon system holds the promise of satisfying
shipboard self-defense requirements on generations of
Navy vessels because of the potential for high-power
operation and the accessibility according to Colson.
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“One megawatt of focused laser power can burn through
a liter of a missile's material in about two seconds,” said
Colson explaining the effectiveness of a free electron
laser. “I believe this type of laser can be compact
enough to fit aboard Navy ships and still be powerful
and accurate enough to kill a missile homing-in to destroy its target.”
Colson and Maier, contemplating the very thought of a missile killer made of a free electron laser
or rail gun technology, said an electric weapon could be made powerful enough to destroy an
incoming missile far enough away to prevent debris from hitting the ship, and doing it with
pinpoint accuracy – if given the necessary support to develop the technology.
“We have known for some time now that electric weapons could operate at high power levels
powerful enough and fast enough to destroy an incoming missile threatening a ship,” said Maier
to Nathman.
Colson said with this type of power and pinpoint accuracy, this will not only enable the Navy to
accomplish the brown water missions that are needed today, it will allow those ships to maintain
a presence close to the shore of a hostile nation.
As an example of the efficiency of a electric weapon, a free electron laser would use about three
gallons of the ship's fuel to destroy a incoming missile – the cost is about $3 per gallon of the
ship's fuel used to destroy the target, said Colson.
“The question remains,” said Nathman, “can this be scaled to the size of a total missile defense
system? Can this weapon system be evolved to a much larger defense scenario outside of
shipboard incoming missile defense?”
It is my hope that we can move quickly toward developing, demonstrating, and acquiring an
effective laser weapon system for our forces,” said Colson. “I request, therefore, that we pursue
this technology aggressively.”
Sea Cadet's Officer's Call, NPS Superintendent Welcomes Cadet Leaders 
NPS Staff Report 
Naval Postgraduate School Superintendent Rear Adm. Patrick Dunne welcomed the Pacific
Central Region of the U.S. Naval Sea Cadet Corps to the campus for their annual Officer's Call,
Saturday, January 24. more...
A Bit About BRAC 
Journalist 3rd Class Chad Runge 
The National Defense Authorization Act for fiscal year 2002 authorized the Department of
Defense to pursue one Base Realignment and Closure (BRAC) round in 2005. more...
Bang the Machine: Computer Gaming Art and Artifacts 
Yerbabuenaarts.org
Yerba Buena Center for the Arts presents an interactive multimedia exhibition that explores the
history and influence of computer game culture and the extraordinary relationship between
interactive computer games and contemporary art. more...
 
    
